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PROBLEM TO BE SOLVED: To improve supercharging 
efficiency by the control of a variable blade and an exhaust 
reflux valve at deceleration in a high rotation are and the like in 
an engine with a turbo supercharger, and to improve 
acceleration performance speeding up the rising of 
supercharging pressure at re-acceleration. 
SOLUTION: An engine with a turbo supercharger is provided 
with a variable blade to change an exhaust gas circulating area 
to a turbine, and an EGR passage and an EGR valve. The engine 
is also provided with a control means 40 to control the variable 
blade and the EGR valve in accordance with the driving state 
detected by a driving state detection means 50. The control 
means 40 opens the variable blade in a high load area in the 
high rotation area of the engine, closes the variable blade in a 
fuel cut area for deceleration and controls the EGR valve to 
open at least partially. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While equipping a flueway with the variable wing to which the exhaust air negotiation area to the 
turbine of a turbosupercharger is changed In the turbo supercharged engine which interposed the exhaust air 
reflux valve which opens a flueway and an inhalation-of-air path for free passage by the exhaust air reflux 
path, and adjusts the amount of exhaust air reflux to this exhaust air reflux path It has an operational status 
detection means to detect engine operational status, and the control means which controls the above- 
mentioned variable wing and an exhaust air reflux valve according to the operational status detected by this 
operational status detection means. This control means is the control unit of the turbo supercharged engine 
characterized by controlling the above-mentioned variable wing to open selectively closing and the above- 
mentioned exhaust air reflux valve at least in the heavy load region in an engine high revolution field in a 
slowdown field [ in / for the above-mentioned variable wing / an aperture and an engine high revolution 
field ]. 

[Claim 2] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 1 characterized by performing a variable wing in a slowdown fuel cut field [ in / for the 
control which opens closing and an exhaust air reflux valve selectively at least / a high revolution field ]. 
[Claim 3] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 2 characterized by for engine operational status being in the slowdown fuel cut field in a 
high revolution field, and considering an exhaust air reflux valve as full admission when engine temperature 
is higher than a predetermined value. 

[Claim 4] The control unit of the turbo supercharged engine according to claim 2 or 3 characterized by 
forming a reflux gas-cooling-method means to cool the reflux gas passing through this path in the exhaust 
air reflux path. _ 

[Claim 5] While preparing an inhalation-of-air throttle valve in the lower stream of a river of the compressor 
of the turbosupercharger in an inhalation-of-air path and connecting an exhaust air reflux path down-stream 
from this inhalation-of-air throttle valve, in addition to control of a variable wing and an exhaust air reflux 
valve, the above-mentioned control means is the control unit of the turbo supercharged engine according to 
claim 1 to 4 characterized by controlling to open an inhalation-of-air throttle valve in the slowdown fuel cut 
field in a high revolution field. 

[Claim 6] While equipping a flueway with the variable wing to which the exhaust air negotiation area to the 
turbine of a turbosupercharger is changed In the turbo supercharged engine which interposed the exhaust air 
reflux valve which opens a flueway and an inhalation-of-air path for free passage by the exhaust air reflux 
path, and adjusts the amount of exhaust air reflux to this exhaust air reflux path It has an operational status 
detection means to detect engine operational status, and the control means which controls the above- 
mentioned variable wing and an exhaust air reflux valve according to the operational status detected by this 
operational status detection means. This control means is the control unit of the turbo supercharged engine 
characterized by controlling so that the above-mentioned variable wing is operated in the close direction and 
the supercharge effectiveness of a turbosupercharger becomes high about the opening of this variable wing, 
and the opening of an exhaust air reflux valve, when engine operational status shifts to a slowdown fuel cut 
field. 

[Claim 7] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 6 characterized by controlling by the slowdown fuel cut field to make a variable wing 
and an exhaust air reflux valve into a small opening, respectively while considering a variable wing as a 
medium opening thru/or full admission in a high revolution field inside in operating range other than a 
slowdown fuel cut field and opening an exhaust air reflux valve in low and an inside load field at least. 
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[Claim 8] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 6 which makes the above-mentioned variable wing a close by-pass bulb completely in an 
engine slowdown fuel cut field, and is characterized by controlling the opening of an exhaust air reflux 
valve so that the supercharge effectiveness of a turbosupercharger becomes large. 
[Claim 9] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 8 characterized by an engine's low revolution side controlling to make the opening of an 
exhaust air reflux valve small in a slowdown fuel cut field. 

[Claim 1 0] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 1 to 9 which is the operating range which should flow back exhaust gas, and is 
characterized by controlling an exhaust air reflux valve so that an air- fuel ratio turns into a target air-fuel 
ratio. 

[Claim 11] It is the control unit of the turbo supercharged engine according to claim 1 to 1 0 characterized by 
closing an exhaust air reflux valve at the time of re-acceleration initiation. 

[Claim 12] While equipping a flueway with the variable wing to which the exhaust air negotiation area to 
the turbine of a turbosupercharger is changed and equipping an inhalation-of-air path with an inhalation-of- 
air throttle valve In the turbo supercharged engine which interposed the exhaust air reflux valve which opens 
the flueway of the variable wing upstream, and the inhalation-of-air path of an inhalation-of-air throttle 
valve lower stream of a river for free passage by the exhaust air reflux path, and adjusts the amount of 
exhaust air reflux to this exhaust air reflux path It has an operational status detection means to detect engine 
operational status, and the control means which controls the above-mentioned variable wing and an 
inhalation-of-air throttle valve according to the operational status detected by this operational status 
detection means, and this control means is an engine slowdown fuel cut field. The control unit of the turbo 
supercharged engine characterized by controlling to open the above-mentioned inhalation-of-air throttle 
valve while closing the above-mentioned variable wing. 

[Claim 13] The above-mentioned control device is a control device of the turbo supercharged engine 
according to claim 12 characterized by controlling an inhalation-of-air throttle valve from full admission so 
that an opening considers as small partial drawing only as for the specified quantity when engine operational 
status i s i n a ****** condition. 

[Claim 14] It is the control unit of the turbo supercharged engine according to claim 1 to 13 which is 
equipped with a MAP detection means to detect a MAP condition, and is characterized by the above- 
mentioned control means controlling a variable wing to become the target charge pressure by which the real 
charge pressure detected by the above-mentioned MAP detection means was set up at least corresponding to 
the demand load at the time of steady operation in a partial load field. 

[Claim 15] It is the control unit of the turbo supercharged engine according to claim 1 to 13 characterized by 
the above-mentioned control means controlling a variable wing so that the opening detected by the variable 
wing opening detection means at least at the time of steady operation in a partial load field turns into a target 
opening while having a variable wing opening detection means to detect the opening condition of a variable 
wing. 

[Claim 1 6] While equipping a flueway with the variable wing to which the exhaust air negotiation area to 
the turbine of a turbosupercharger is changed In the turbo supercharged engine which interposed the exhaust 
air reflux valve which opens the flueway and inhalation-of-air path of the variable wing upstream for free 
passage by the exhaust air reflux path, and adjusts the amount of exhaust air reflux to this exhaust air reflux 
path It has an operational status detection means to detect engine operational status, and the control means 
which controls the above-mentioned variable wing and an exhaust air reflux valve according to the 
operational status detected by this operational status detection means. This control means operates the 
above-mentioned variable wing in the close direction at the time of the engine slowdown from the owner 
load operating range which the variable wing is opening selectively at least. And the control unit of the 
turbo supercharged engine characterized by controlling to carry out clausilium of the exhaust air reflux 
valve according to the operational status at the time of the engine slowdown concerned at the time of 
specific operation. 

[Claim 1 7] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 16 characterized by an engine speed carrying out clausilium of the exhaust air reflux 
valve while operating the above-mentioned variable wing in the close direction at the time of an engine 
slowdown in low [ below a predetermined engine speed ], and a middle turn field. 
[Claim 18] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 1 6 or 1 7 characterized by carrying out clausilium of the exhaust air reflux valve while 
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carrying out close actuation of the above-mentioned variable wing at the time of the engine slowdown of a 
fuel-supply condition. 

[Claim 1 9] While having a MAP detection means to detect a MAP condition, the above-mentioned control 
means Feedback control of the variable wing is carried out so that it may become the target charge pressure 
by which the real charge pressure detected by the above-mentioned MAP detection means is set up 
corresponding to a demand load at the time of owner load operation before a slowdown. The feedback 
control of a variable wing is suspended at the time of the engine slowdown from this condition. The control 
unit of the turbo supercharged engine according to claim 16 to 18 characterized by starting the feedback 
control of a variable wing according to lifting of the target charge pressure after acceleration initiation at the 
time of the re-acceleration from this feedback control idle state. 

[Claim 20] The control unit of the turbo supercharged engine according to claim 1 9 characterized by starting 
the feedback control of a variable wing when real charge pressure becomes lower than target charge 
pressure at the time of the re-acceleration from a feedback control idle state. 

[Claim 21] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 1 6 to 20 which carries out feedback control of the exhaust air reflux valve so that an air- 
fuel ratio may turn into a target air- fuel ratio at the time of owner load operation before a slowdown, and is 
characterized by suspending the feedback control of an exhaust air reflux valve at the time of the engine 
slowdown from this condition, and starting the feedback control of an exhaust air reflux valve according to 
the increment in fuel oil consumption at the time of the re-acceleration from this feedback control idle state. 
[Claim 22] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 19 to 21 characterized by changing into the control at the time of re-acceleration from the 
control at the time of a slowdown when acceleration actuation is performed in predetermined time from a 
slowdown judging event. 

[Claim 23] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 1 6 characterized by making an exhaust air reflux valve open at the time of the engine 
slowdown of a fuel cut condition, and carrying out clausilium of the exhaust air reflux valve at the time of 
the engine slowdown of a fuel-supply condition. 

[Claim 24] It has a MAP detection means to detect a MAP condition. The above-mentioned control means 
While carrying out feedback control of the variable wing so that it may become the target charge pressure to 
which the real charge pressure detected by the above-mentioned MAP detection means is set by the owner 
load operating range corresponding to a demand load Feedback control of the variable wing is carried out 
also at the time of the engine slowdown from an owner load operating range. And the control unit of the 
turbo supercharged engine according to claim 1 6 characterized by performing feedback control of the 
variable wing at the time of this engine slowdown, giving first-order lag to change of target charge pressure 
to change of a demand load. 

[Claim 25] The above-mentioned control means is the control unit of the turbo supercharged engine 
according to claim 24 characterized by performing feedback control of the variable wing which gives first- 
order lag to change of target charge pressure to change of a demand load at the time of the slowdown of a 
fuel cut condition. 

[Claim 26] It has the inhalation-of-air throttle valve arranged from the compressor of a turbosupercharger at 
the down-stream inhalation-of-air path, and a MAP detection means to detect a down-stream MAP condition 
from this throttle valve. The above-mentioned control means While carrying out feedback control of the 
variable wing so that it may become the target charge pressure to which the real charge pressure detected by 
the above-mentioned MAP detection means is set by the owner load operating range corresponding to a 
demand load The control unit of the turbo supercharged engine according to claim 1 6 characterized by 
performing feedback control of a variable wing also at the time of the engine slowdown from an owner load 
operating range, and operating the above-mentioned inhalation-of-air throttle valve in the close direction at 
the time of this slowdown operation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of a turbo supercharged engine carried in an 

automobile etc. 

[0002] 

[Description of the Prior Art] As shown in the former, for example, JP, 10-47070, A, the registration utility 
model No. 2573107 official report, etc., the turbo supercharged engine which enabled it to control a turbine 
efficiency is known by preparing the variable wing which forms the nozzle in which opening modification is 
possible to the turbine of a turbosupercharger, and changing the exhaust air negotiation area to a turbine by 
adjusting the opening of the above-mentioned variable wing according to operational status. 
[0003] 

[Problem(s) to be Solved by the Invention] In the turbo supercharged engine equipped with the above 
variable wings, as control of the variable wing according to operational status, supercharge effectiveness is 
usually raised by making the opening of a variable wing small in an engine's low revolution side, and it is 
made to enlarge the opening of a variable wing by the high revolution side with much displacement. Thus, 
when it controls, and an accelerator opening is made small in the condition that the opening of a variable 
wing is enlarged in a operating range by the side of a high revolution and it changes into a slowdown 
condition, when the exhaust air energy given to the turbine of a turbosupercharger decreases rapidly, charge 
pressure will fall greatly (when, as for close, fuel supply is suspended to a slowdown fuel cut field). And if 
re-acceleration is performed from this condition, lifting of charge pressure will become slow and the 
acceleration engine performance will worsen. 

[0004] in addition, with the equipment shown in the above-mentioned registration utility model No. 
2573 107 official report It is. the diesel power plant with a turbosupercharger carried in the manual 
transmission vehicle equipped with the clutch — with an accelerator sensor It has a clutch sensor and the 
controller which controls a variable wing, and lowering of charge pressure is controlled by controlling to 
extract the above-mentioned variable wing at the time of the gear change to which an accelerator opening 
becomes off [ zero or a clutch ] etc. by this When speed up lifting of charge pressure at the time of 
accelerator treading in after a gear change, you are trying to aim at reduction of a smoke, and improvement 
in an acceleration response and it changes into a slowdown condition also in a high revolution field based on 
such a technique, it is possible to extract a variable wing. 

[0005] However, in a high revolution field, also in the state of the slowdown of low loading, since there is 
comparatively much displacement, only by extracting a variable wing, the negotiation of exhaust air is 
restricted beyond the need, exhaust gas pressure goes up too much, and improvement in supercharge 
effectiveness is barred on the contrary. 

[0006] By the way, although the exhaust-air reflux equipment which interposed the exhaust-air reflux valve 
which opens a flueway and an inhalation-of-air path for free passage by the exhaust-air reflux path, and 
adjusts the amount of exhaust-air reflux to this exhaust-air reflux path was generally known, the 
turbosupercharger which has the above-mentioned variable wing is set in an engine, are [ take into 
consideration now ], and there was fully nothing conventionally about the relation between control of the 
variable wing at the time of a slowdown, and control of an exhaust-air reflux valve. 
[0007] When a slowdown is performed in a high revolution field etc. in view of such a situation, this 
invention raises supercharge effectiveness effectively by control of a variable wing and an exhaust air reflux 
valve, and offers the control unit of the turbo supercharged engine which can speed up lifting of charge 
pressure and can raise the acceleration engine performance at the time of re-acceleration. 
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[0008] 

[Means for Solving the Problem] While invention concerning claim 1 equips a flueway with the variable 
wing to which the exhaust air negotiation area to the turbine of a turbosupercharger is changed In the turbo 
supercharged engine which interposed the exhaust air reflux valve which opens a flueway and an inhalation- 
of-air path for free passage by the exhaust air reflux path, and adjusts the amount of exhaust air reflux to this 
exhaust air reflux path It has an operational status detection means to detect engine operational status, and 
the control means which controls the above-mentioned variable wing and an exhaust air reflux valve 
according to the operational status detected by this operational status detection means. This control means is 
characterized by controlling the above-mentioned variable wing by the slowdown field [ in / for the above- 
mentioned variable wing / an aperture and an engine high revolution field ] to open selectively closing and 
the above-mentioned exhaust air reflux valve at least in the heavy load region in an engine high revolution 
field. 

[0009] According to this equipment, a rapid reduction of the amount of actuation of a turbosupercharger is 
controlled at the time of a slowdown in a high revolution field, and it becomes advantageous to the 
improvement in the supercharge engine performance at the time of re-acceleration. That is, by opening a 
variable wing in the heavy load side in a high revolution field, and closing a variable wing in such a case, 
although the amount of supercharger actuation decreases while the variable wing had been opened, since 
exhaust air energy decreased, and charge pressure falls rapidly at the time of the slowdown from this 
condition, supercharge effectiveness is raised and rapid lowering of charge pressure is controlled. In this 
case, although there are comparatively many exhaust air flow rates in a high revolution field, since a part of 
exhaust gas is missed by the exhaust air reflux path by opening an exhaust air reflux valve selectively at 
least also in the time of a slowdown, exhaust gas pressure does not become high too much, and supercharge 
effectiveness is raised effectively. And at the time of the re-acceleration to which acceleration is performed 
immediately after a slowdown, charge pressure is promptly raised by raising supercharge effectiveness in 
this way at the time of a slowdown, and controlling lowering of charge pressure. 

[001 0] In the equipment of this invention, it is effective that the control which opens closing and an exhaust 
air reflux valve selectively at least performs a variable wing in the slowdown fuel cut field in a high 
revolution field by the above-mentioned control means (claim 2). 

[001 1] That is, since exhaust air energy decreases greatly by halt of fuel supply when it slows down even to 
a slowdown fuel cut field especially in a high revolution field, by closing a variable wing in such a case and 
raising supercharge effectiveness to it, it is stronger to control rapid lowering of charge pressure, and it is 
required. Moreover, since the gas which flows from an engine to a flueway is new mind when fuel supply is 
suspended in the slowdown fuel cut field, if this new mind flows back to an inhalation-of-air path through 
an exhaust air reflux path, the operation which cools a part for the exhaust air reflux path connection of an 
exhaust air reflux path or an inhalation-of-air path etc. will be acquired. For this reason, it becomes 
advantageous to temperature of inhalation of air being made low, and the consistency of inhalation of air 
being raised at the time of re-acceleration, and raising the charging efficiency of new mind. 
[0012] As for the above-mentioned control means, it is desirable for engine operational status to be in the 
slowdown fuel cut field in a high revolution field, and to consider an exhaust air reflux valve as full 
admission, when engine temperature is higher than a predetermined value (claim 3). Namely, although the 
temperature for an exhaust air reflux path connection of an exhaust air reflux path or an inhalation-of-air 
path is high when it is in a high revolution field, and engine temperature is high and hot exhaust gas flows 
back When it shifts to a slowdown fuel cut field in such a situation, the operation which the operation which 
cools the above exhaust air reflux paths etc. is raised, and makes an intake-air temperature low and raises a 
charging efficiency at the time of re-acceleration is fully acquired by considering an exhaust air reflux valve 
as full admission. - 

[0013] When a reflux gas-cooling-method means to cool the reflux gas passing through this path is formed 
in the above-mentioned exhaust air reflux path (claim 4), by opening an exhaust air reflux valve during a 
slowdown fuel cut, the above-mentioned reflux gas-cooling-method means is cooled, and it becomes that it 
is advantageous to recovery of the cooling function of a reflux gas-cooling-method means etc. 
[0014] Moreover, if it is in the turbo supercharged engine which has connected the exhaust air reflux path 
down-stream from this inhalation-of-air throttle valve, when it prepares an inhalation-of-air throttle valve in 
the lower stream of a river of the compressor of the turbosupercharger in an inhalation-of-air path, and the 
above-mentioned control means controls to open an inhalation-of-air throttle valve in the slowdown fuel cut 
field in a high revolution field in addition to control of a variable wing and an exhaust air reflux valve (claim 
5), a supercharge condition, re-acceleration nature, etc. under slowdown fuel cut become good. Namely, 
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although the above-mentioned inhalation-of-air throttle valve has the operation which promotes exhaust air 
reflux by being extracted if needed when exhaust air reflux is performed except a fuel cut field When being 
controlled so that the above-mentioned variable wing is closed in a slowdown fuel cut field and supercharge 
effectiveness is raised, in order to avoid an inhalation-of-air throttle valve barring a supercharge operation, 
or causing the surging by the pressure buildup between the compressor of a turbosupercharger, and an 
inhalation-of-air throttle valve, an inhalation-of-air throttle valve is opened. 

[0015] Moreover, while invention concerning claim 6 is equipped with the variable wing to which the 
exhaust air negotiation area to the turbine of a turbosupercharger is changed In the turbo supercharged 
engine which interposed the exhaust air reflux valve which opens a flueway and an inhalation-of-air path for 
free passage by the exhaust air reflux path, and adjusts the amount of exhaust air reflux to this exhaust air 
reflux path It has an operational status detection means to detect engine operational status, and the control 
means which controls the above-mentioned variable wing and an exhaust air reflux valve according to the 
operational status detected by this operational status detection means. This control means is characterized by 
controlling so that the above-mentioned variable wing is operated in the close direction and the supercharge 
effectiveness of a turbosupercharger becomes high about the opening of this variable wing, and the opening 
of an exhaust air reflux valve, when engine operational status shifts to a slowdown fuel cut field. 
[0016] When exhaust air energy changes into the condition of decreasing rapidly, by shifting to a slowdown 
fuel cut field according to this equipment, by controlling the opening of a variable wing, and the opening of 
an exhaust air reflux valve so that supercharge effectiveness becomes high, lowering of charge pressure 
becomes loose and charge pressure is promptly raised at the time of the re-acceleration from a slowdown 
fuel cut field. 

[0017] In the equipment of this invention, as control by the above-mentioned control means, while 
considering a variable wing as a medium opening thru/or full admission in a high revolution field inside in 
operating range other than a slowdown fuel cut field and opening an exhaust air reflux valve in low and an 
inside load field at least, it controls by the slowdown fuel cut field to make a variable wing and an exhaust 
air reflux valve into a small opening, respectively, for example (claim 7). thus — if it carries out, while the 
above-mentioned variable wing will be .opened in low [ in a high revolution field ], and an inside load field 
inside more than a medium opening — an exhaust air reflux valve — open — if it shifts to a slowdown fuel 
cut field from him and such operational status, supercharge effectiveness will be raised by being controlled 
in the direction in which each opening of a variable wing and an exhaust air reflux valve becomes small, 
respectively. 

[0018] You may control so that the above-mentioned variable wing is made into a close by-pass bulb 
completely and the supercharge effectiveness of a turbosupercharger becomes large about the opening of an 
exhaust air reflux valve as control in the slowdown fuel cut field by the above-mentioned control means 
(claim 8). In this case, an engine's low revolution side should just control to make the opening of an exhaust 
air reflux valve small in a slowdown fuel cut field (claim 9). That is, since the flow rate of the gas which 
flows from an engine to a flueway decreases as a low-engine-speeds side, supercharge effectiveness is raised 
by lessening the amount of the gas missed to an exhaust air reflux path according to it. 
[0019] In addition, in the operational status which should flow back exhaust gas, it is desirable to control an 
exhaust air reflux valve so that an air- fuel ratio turns into a target air-fuel ratio (claim 1 0), and if it does in 
this way, the amount of exhaust air reflux and new air volume will be adjusted so that it may become an air- 
fuel ratio suitable for reduction of NOx and a smoke etc. And when it shifts to a slowdown fuel cut field, a 
control state is changed so that in favor of the improvement in supercharge effectiveness etc. 
[0020] Moreover, at the time of re-acceleration initiation, if an exhaust air reflux valve is closed (claim 1 1), 
new air volume will be increased and it will become advantageous to smoked reduction and the 
improvement in the acceleration engine performance. 

[0021] Moreover, while invention concerning claim 12 equips a flueway with the variable wing to which the 
exhaust air negotiation area to the turbine of a turbosupercharger is changed and equipping an inhalation-of- 
air path with an inhalation-of-air throttle valve In the turbo supercharged engine which interposed the 
exhaust air reflux valve which opens the flueway of the variable wing upstream, and the inhalation-of-air 
path of an inhalation-of-air throttle valve lower stream of a river for free passage by the exhaust air reflux 
path, and adjusts the amount of exhaust air reflux to this exhaust air reflux path It has an operational status 
detection means to detect engine operational status, and the control means which controls the above- 
mentioned variable wing and an inhalation-of-air throttle valve according to the operational status detected 
by this operational status detection means, and this control means is an engine slowdown fuel cut field. 
While closing the above-mentioned variable wing, it is characterized by controlling to open the above- 
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mentioned inhalation-of-air throttle valve. 

[0022] When exhaust air energy changes into the condition of decreasing rapidly, by shifting to a slowdown 
fuel cut field according to this configuration, by closing the above-mentioned variable wing, supercharge 
effectiveness is raised and rapid lowering of charge pressure is controlled. Since an inhalation-of-air throttle 
valve is opened at this time, an inhalation-of-air throttle valve barring a supercharge operation, or causing 
the surging by the pressure buildup between the compressor of a turbosupercharger and an inhalation-of-air 
throttle valve is avoided. In this way, by acquiring effectively the operation which controls lowering of 
charge pressure at the time of a slowdown ftiel cut, charge pressure is promptly raised at the time of re- 
acceleration. 

[0023] In this equipment, when engine operational status is in a****** condition, an inhalation-of-air 
throttle valve may be controlled only for the specified quantity from full admission, so that an opening 
considers as small partial drawing (claim 13). That is, in the ****** condition, even if lowering of charge 
pressure is loose and extracts some inhalation-of-air throttle valves compared with a sudden slowdown 
condition, inconvenience, such as aggravation of re-acceleration nature and generating of a surging, is not 
caused. And it becomes advantageous to installation of the gas from an exhaust air reflux path to an 
inhalation-of-air path etc. by extracting some inhalation-of-air drawing. 

[0024] In addition, as for the above-mentioned control means, in the equipment of above this inventions, it 
is desirable to control a variable wing so that the opening which controls a variable wing to become the 
target charge pressure by which the real charge pressure detected by the MAP detection means was set up at 
least corresponding to the demand load at the time of steady operation in a partial load field (claim 14), or is 
detected by the variable wing opening detection means turns into a target opening (claim 15). If it does in 
this way, at the time of steady operation, feedback control of the variable wing will be carried out so that 
charge pressure may be adjusted moderately. And when it shifts to a slowdown fuel cut field, the feedback 
control of a variable wing is suspended, and the control state of a variable wing is changed so that 
supercharge effectiveness may be raised. 

[0025] Moreover, while invention concerning claim 16 equips a flueway with the variable wing to which the 
exhaust air negotiation area to the turbine of a turbosupercharger is changed In the turbo supercharged 
engine which interposed the exhaust air, reflux valve which opens the flueway and inhalation-of-air path of 
the variable wing upstream for free passage by the exhaust air reflux path, and adjusts the amount of exhaust 
air reflux to this exhaust air reflux path It has an operational status detection means to detect engine 
operational status, and the control means which controls the above-mentioned variable wing and an exhaust 
air reflux valve according to the operational status detected by this operational status detection means. This 
control means operates the above-mentioned variable wing in the close direction at the time of the engine 
slowdown from the owner load operating range which the variable wing is opening selectively at least, and 
is characterized by controlling to carry out clausilium of the exhaust air reflux valve according to the 
operational status at the time of the engine slowdown concerned at the time of specific operation. 
[0026] According to this equipment, at the time of the engine slowdown from an owner load operating 
range, supercharge effectiveness will be raised by actuation of the close direction of the above-mentioned 
variable wing, and control of the exhaust air reflux valve according to operational status, lowering of charge 
pressure will be controlled, and charge pressure lifting at the time of re-acceleration will be sped up. 
[0027] In the equipment of this invention, as for the above-mentioned control means, it is desirable to carry 
out clausilium of the exhaust air reflux valve (claim 1 7) while an engine speed operates the above- 
mentioned variable wing in the close direction at the time of the low rotation below a predetermined engine 
speed thru/or an engine slowdown in a middle turn field. 

[0028] If it does in this way, the operation which controls lowering of charge pressure will be raised by 
carrying out clausilium of the exhaust air reflux valve to a variable wing being closed at the time of a 
predetermined engine slowdown in a low revolution thru/or a middle turn field. Moreover, since there are 
few amounts of exhaust gas compared with a high revolution field in a low revolution thru/or a middle turn 
field, even if it closes an exhaust air reflux valve, exhaust gas pressure does not become extremely high too 
much. 

[0029] Moreover, as for the above-mentioned control means, it is desirable that it carries out as [ carry out / 
clausilium of the exhaust air reflux valve ] while operating the above-mentioned variable wing in the close 
direction at the time of the engine slowdown of a fixel-supply condition (claim 18), and an exhaust air reflux 
valve is made to open at the time of the engine slowdown of a fuel cut condition, and it is made to carry out 
clausilium of the exhaust air reflux valve especially at the time of the engine slowdown of a fuel-supply 
condition (claim 23). 
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[0030] If it does in this way, at the time of the slowdown of a fuel cut condition, it will become 
advantageous to a part for the exhaust air reflux path connection of an exhaust air reflux path or an 
inhalation-of-air path etc. being cooled by the new mind which flows back to an inhalation-of-air path 
through an exhaust air reflux path, and the consistency of inhalation of air being raised at the time of re- 
acceleration, and raising the charging efficiency of new mind. At the time of the engine slowdown in the 
fuel-supply condition that such an operation is not acquired on the other hand even if it opens an exhaust air 
reflux valve, clausilium of the exhaust air reflux valve is carried out, it is prevented that exhaust gas is 
missed by the exhaust air reflux path, and a variable wing's being closed and the operation which controls 
lowering of charge pressure conjointly are raised. 

[0031] While having a MAP detection means to detect a MAP condition, moreover, the above-mentioned 
control means Feedback control of the variable wing is carried out so that it may become the target charge 
pressure by which the real charge pressure detected by the above-mentioned MAP detection means is set up 
corresponding to a demand load at the time of owner load operation before a slowdown. The feedback 
control of a variable wing is suspended at the time of the engine slowdown from this condition. That what is 
necessary is just to start the feedback control of a variable wing according to lifting of the target charge 
pressure after acceleration initiation at the time of the re-acceleration from this feedback control idle state 
(claim 19) For example, when real charge pressure becomes lower than target charge pressure, the feedback 
control of a variable wing is started (claim 20). 

[0032] If it does in this way, when re-acceleration will be performed after a slowdown, if feedback control is 
suspended so that real charge pressure may not fall corresponding to target charge pressure and target charge 
pressure becomes high from real charge pressure while target charge pressure is lower than real charge 
pressure, feedback control will be resumed so that real charge pressure may follow the target charge 
pressure. 

[0033] Moreover, as for the above-mentioned control means, it is desirable to carry out feedback control of 
the exhaust air reflux valve so that an air-fuel ratio may turn into a target air- fuel ratio at the time of owner 
load operation before a slowdown, to suspend the feedback control of an exhaust air reflux valve at the time 
of the engine slowdown from this condition, and to start the feedback control of an exhaust air reflux valve 
according to the increment in fuel oil consumption at the time of the re-acceleration from this feedback 
control idle state (claim 21). ; 

[0034] If it does in this way, at the time of the engine slowdown with little fuel oil consumption, the 
feedback control of an exhaust air reflux valve will be suspended, a condition advantageous to control of 
lowering of charge pressure will be maintained, but since lowering of charge pressure is not invited even if 
exhaust air energy will increase and exhaust gas will be somewhat missed by the exhaust air reflux path, if 
fuel oil consumption increases, the feedback control of an exhaust air reflux valve is resumed for the 
aggravation prevention of emission etc. 

[0035] Moreover, what is necessary is just to change the above-mentioned control means into the control at 
the time of re-acceleration from the control at the time of a slowdown, when acceleration actuation is 
performed in predetermined time from a slowdown judging event (claim 22). If it does in this way, the 
operation which controls lowering of charge pressure at the time of a slowdown will contribute effective in 
charge pressure lifting at the time of re-acceleration. 

[0036] It has a MAP detection means to detect a MAP condition. Moreover, the above-mentioned control 
means While carrying out feedback control of the variable wing so that it may become the target charge 
pressure to which the real charge pressure detected by the above-mentioned MAP detection means is set by 
the owner load operating range corresponding to a demand load It is desirable that feedback control of the 
variable wing is carried out also at the time of the engine slowdown from an owner load operating range, 
and it is made to perform feedback control of the variable wing at the time of this engine slowdown, giving 
first-order lag to change of target charge pressure to change of a demand load (claim 24). 
[0037] thus, feedback control since lowering of the operation value of the first-order lag is loose even if 
target charge pressure falls rapidly at the time of an engine slowdown if it carries out — real charge pressure 
— up Norikazu — a variable wing will operate in the close direction that the operation value of degree delay 
should be followed, and lowering of charge pressure will be controlled. 

[0038] As for the feedback control of the variable wing which gives first-order lag to change of the above 
target charge pressure, it is desirable to carry out at the time of the slowdown of a fuel cut condition (claim 
25). If it does in this way, engine stability can be raised by continuing feedback control, annealing target 
charge pressure at the time of the fuel cut which is not directly related to emission. 

[0039] It has the inhalation-of-air throttle valve arranged from the compressor of a turbosupercharger at the 
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down-stream inhalation-of-air path, and a MAP detection means to detect a down-stream MAP condition 
from this throttle valve. Moreover, the above-mentioned control means While carrying out feedback control 
of the variable wing so that it may become the target charge pressure to which the real charge pressure 
detected by the above-mentioned MAP detection means is set by the owner load operating range 
corresponding to a demand load It is desirable to perform feedback control of a variable wing also at the 
time of the engine slowdown from an owner load operating range, and to operate the above-mentioned 
inhalation-of-air throttle valve in the close direction at the time of this slowdown operation (claim 26). 
[0040] If it does in this way, at the time of an engine slowdown, by the MAP of an inhalation-of-air throttle 
valve lower stream of a river declining rapidly, and performing feedback control of an inhalation-of-air 
throttle valve according to the deflection of this pressure and target charge pressure, a variable wing will 
operate in the close direction and lowering of charge pressure will be controlled. 
[0041] 

[Embodiment of the Invention] Drawing 1 shows the operation gestalt of the turbo supercharged engine 
equipped with the control device concerning this invention. The engine of a graphic display is a diesel 
power plant, and the inhalation-of-air path 2 and the flueway 3 are connected to the engine 1 . Moreover, this 
engine is equipped with a turbosupercharger 5, and this turbosupercharger 5 possesses a variable wing 8 like 
the after-mentioned while being equipped with the compressor 6 formed in the inhalation-of-air path 2, and 
the turbine 7 prepared in the flueway 3 since a compressor 6 was driven with exhaust air energy. 
Furthermore, the EGR equipment (exhaust air reflux equipment) which has the EGR path 1 1 which opens a 
flueway 3 and the inhalation-of-air path 2 for free passage, and the EGR valve (exhaust air reflux valve) 12 
interposed in this EGR path 1 1 is formed in this engine. 

[0042] If the structure of each part of an engine is explained concretely, the fuel injection valve 15 of the 
many nozzle holes which inject a fuel is arranged in the combustion chamber by each cylinder 14 of an 
engine 1 . It connects with a common rail (common tubing) 1 7 through the distribution path 1 6, and this 
common rail 17 is connected to the fuel injection pump 18, and the fuel entrance side of these fuel injection 
valves 15 is sent to each fuel injection valve 15, after pressure accumulation of the fuel fed from the fuel 
injection pump 18 is carried out with a common rail 17. Each fuel injection valve 15 has fuel injection 
duration and structure which can control fuel injection timing according to the control signal. The fuel outlet 
side of each fuel injection valve 15 is connected to the return path 19. While an intake air flow sensor 
(inhalation air content detection means) 21, the compressor 6 of a turbosupercharger 5, an intercooler 22, the 
inhalation-of-air throttle valve 23, and a surge tank 24 are arranged in the above-mentioned inhalation-of-air 
path 2 sequentially from the upstream, the MAP sensor (MAP detection means) 25 is formed in the surge 
tank 24. 

[0043] The above-mentioned inhalation-of-air throttle valve 23 extracts the inhalation-of-air path 2 by the 
specific operating range for acceleration of EGR installation etc., and drives it by actuator 23a of a negative 
pressure corresponding movement type. This actuator 23a is connected to the vacuum pump 27 through 
solenoid- valve 26 A, the introductory rate of the negative pressure and atmospheric pressure to actuator 23a 
is adjusted by duty control of the above-mentioned solenoid-valve 26A being carried out, and, thereby, the 
opening of the inhalation-of-air throttle valve 23 is controlled. 

[0044] Moreover, the turbine 7 of a turbosupercharger 5 and the catalytic converter 28 are arranged in the 
above-mentioned flueway 3. 

[0045] The above-mentioned turbosupercharger 5 consists of VGT (variable geometry turbo) equipped with 
the variable wing 8 of a large number which form a nozzle in the perimeter of a turbine 7 as shown in 
drawing 2 . That is, adjustable is served as from the close by-pass bulb completely (negotiation area min) 
shown in drawing 2 (a) by include-angle accommodation of a variable wing 8 by the full admission 
(negotiation area max) shown in drawing 2 (b), the opening (exhaust air negotiation area to a turbine), i.e., 
the nozzle effective area product, of the rear-spring-supporter variable wing 8, and this turbosupercharger 5 
(hereafter referred to as VGT5) is constituted so that a turbine efficiency may be controlled by this. 
[0046] As shown in drawing 1 , the above-mentioned variable wing 8 is driven by actuator 8a of a negative 
pressure corresponding movement type, and this actuator 8a is connected to the vacuum pump 27 through 
solenoid-valve 26B. And the introductory rate of the negative pressure and atmospheric pressure to actuator 
8a is adjusted by duty control of the above-mentioned solenoid-valve 26B being carried out, and, thereby, 
the variable wing opening of VGT5 is controlled. 

[0047] Moreover, the other end is connected to the downstream 24 of the inhalation-of-air throttle valve 23 
in the above-mentioned inhalation-of-air path 2, for example, a surge tank, and its upstream while the 
above-mentioned EGR path 1 1 is connected to the upstream of the turbine [ in / in the end section / a 
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flueway 3 ] 7, for example, the set section of an exhaust manifold. EGR cooler (reflux gas-cooling-method 
means) 29 and the EGR valve 12 are interposed in this EGR path 1 1 . Above-mentioned EGR cooler 29 
cools the reflux exhaust gas passing through the EGR path 1 1 9 and serves as a water cooling type to which 
engine cooling water is led. 

[0048] the above-mentioned EGR valve 12 — duty — it connects with a vacuum pump 27 through 
controllable solenoid-valve 26C, the introductory rate of the negative pressure and atmospheric pressure to 
the negative pressure room of the EGR valve 12 is adjusted by duty control of above-mentioned solenoid- 
valve 26C being carried out, and, thereby, the opening of the EGR valve 12 is controlled. 

♦ 

[0049] A control signal is outputted to the above-mentioned fuel injection valve 15 and each above- 
mentioned solenoid valves 26A, 26B, and 26C from a control unit (ECU) 30. The signal from the above- 
mentioned intake air flow sensor 21 and the MAP sensor 25 is inputted into this ECU30, and the signal from 
the coolant temperature sensor 34 grade : which detects further the circulating water temperature of the 
accelerator opening sensor 31 which detects an accelerator opening, the crank angle sensor 32 which detects 
an engine crank angle, the common-rail-pressure force sensor 33 which detects the fuel pressure in the 
above-mentioned common rail 1 7, and an engine is also inputted into it. 

[0050] And the variable wing 8 and the EGR valve 12 of the inhalation-of-air throttle valve 23 and VGT5 
are controlled by the control signal (duty signal) which the fuel oil consumption and fuel injection timing 
from a fuel injection valve 15 are controlled by the control signal outputted to a fuel injection valve 15 from 
the above ECU 30, and is outputted to solenoid valves 26 A, 26B, and 26C, respectively. 
[0051] The above ECU 30 has the operational status detection means 50 and the control means 40 which 
controls the variable wing 8, the EGR valve 12, and the inhalation-of-air throttle valve 23 of VGT5 
according to the operational status detected by this operational status detection means 50 while having the 
common-rail-pressure control means 36 which controls the fuel pressure in the fuel-oil-consumption control 
means 35 which controls the fuel oil consumption of a fuel injection valve 15, and a common rail 17, as 
shown in drawing 3 . 

[0052] The accelerator opening Accel by which the above-mentioned fuel-oil-consumption control means 
35 was detected by the accelerator opening sensor 31 While reading the engine target torque Trqsol from the 
map 37 beforehand set up based on the engine speed Ne detected by measurement of the period of a crank 
angle signal etc. by the engine-speed detection means 51 It is based on this target torque Trqsol and engine 
speed Ne, and the real new air volume FAir detected by the above-mentioned intake air flow sensor 21 . The 
target fuel oil consumption Fsol is read from the three-dimensions map 38 set up beforehand. This target 
fuel oil consumption Fsol By adjusting the excitation time amount of a fuel injection valve 15 based on the 
fuel pressure CRP in the common rail 17 detected by the common-rail-pressure force sensor 21, it is 
constituted so that fuel oil consumption may be controlled. 

[0053] The common-rail-pressure force-control means 36 reads the target common-rail-pressure force 
CRPsol from the map 39 set up beforehand based on the above-mentioned target torque Trqsol and an 
engine speed Ne, and controls the fuel pressure adjustment device outside drawing established in the fuel 
system based on this target common-rail-pressure force CRPsol and the detected fuel pressure CRP. 
[0054] Moreover, the above-mentioned control means 40 includes the EGR control means 41, the VGT 
control means 42, and the inhalation-of-air throttle valve control means 43. 

[0055] At least, the EGR control means 41 carries out feedback control of the EGR valve 12 so that an air- 
fuel ratio may serve as target air- fuel ratio A/Fsol at the time of steady operation in a partial load field. 
Namely, at the time of feedback control, reading appearance of target air- fuel ratio A/Fsol is carried out 
from the map 44 beforehand set up based on the above-mentioned target torque Trqsol and an engine speed 
Ne. It is based on this target air-fuel ratio A/Fsol and the above-mentioned target fuel oil consumption Fsol. 
The target new air volume FAsol of the new mind inhaled by the target new-air- volume operation part 45 in 
the combustion chamber of an engine 1 calculates, and the real new air volume FAir detected with the 
operation value and intake air flow sensor 21 of this target new air volume FAsol is inputted into the EGR 
control means 4 1 . 

[0056] And when the control signal (duty signal) according to the deflection of the target new air volume 
FAsol and the real new air volume FAir is outputted to solenoid-valve 26C for EGR valve actuation by the 
EGR control means 41, feedback control of the opening of the EGR valve 12 is carried out so that the 
above-mentioned deflection may be lost. Such control is called air flow feedback control to below. 
[0057] At least, the VGT control means 42 carries out feedback control of the variable wing 8 of VGT5 so 
that charge pressure may turn into target charge pressure at the time of steady operation in a partial load 
field. That is, reading appearance of the target charge pressure Bstsol is carried out from the map 46 
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beforehand set up based on the above-mentioned target torque Trqsol and an engine speed Ne, and this 
target charge pressure Bstsol and the real charge pressure Bst detected by the MAP sensor 24 are inputted 
into the VGT control means 42. And when the control signal (duty signal) according to the deflection of the 
above-mentioned real charge pressure Bst and the target charge pressure Bstsol is outputted to solenoid- 
valve 26B for VGT actuation by the VGT control means 42, feedback control of the opening of a variable 
wing 8 is carried out so that the above-mentioned deflection may be lost. Such control is called charge 
pressure feedback control to below. 

[0058] With this operation gestalt, while the above-mentioned EGR control means 41 and the VGT control 
means 42 perform air flow feedback control and charge pressure feedback control in the partial load field B 
shown in drawing 4 according to the operational status detected by the operational status detection means 
50, an idle operating range A, a heavy load operating range C, and a predetermined slowdown operating 
range (slowdown fuel cut field) D perform opening control according to operational status. 
[0059] That is, operational status is detected based on the value (the target torque Trqsol, the accelerator 
opening Accel, or target fuel oil consumption Fsol) and engine speed Ne which are equivalent to an engine 
load with the above-mentioned operational status detection means 50. For the control based on detection of 
this operational status, a operating range is beforehand classified into an idle operating range A, the partial 
load field B, the heavy load field C, and the slowdown fuel cut field D like drawing 4 . 
[0060] In the above-mentioned idle operating range A, while the variable wing 8 of VGT5 is made into a 
close by-pass bulb completely, the EGR valve 12 is considered as full admission. Moreover, in the heavy 
load field C, in order to avoid lowering of the engine power by EGR, while the EGR valve 12 is closed, in 
order to raise supercharge effectiveness in a heavy load low revolution field as control of VGT5, it considers 
as a variable wing close by-pass bulb completely, and in the heavy load high revolution field C3 with many 
exhaust air flow rates, it considers as variable wing full admission for surging prevention, and a variable 
wing opening is enlarged according to rotational frequency lifting in a heavy load middle turn field. 
[0061] Rather than a no load line (alternate long and short dash line in drawing 4 ), while being an 
accelerator close by-pass bulb completely and the low loading region of that near among the slowdown 
operating range by the side of low loading, and being a field more than a predetermined rotational frequency 
and suspending fuel supply in this field D, the variable wing 8 of VGT5 is closed, and, especially as for the 
slowdown fuel cut field D, the EGR valve 12 is opened selectively at least. With this operation gestalt, the 
opening of the EGR valve 12 is changed like the flow chart shown in below-mentioned drawing 5 according 
to an engine speed and the engine temperature detected with a coolant temperature sensor 34 in a slowdown 
fuel cut field. 

[0062] In addition, the above-mentioned inhalation-of-air throttle valve control means 43 extracts the 
inhalation-of-air throttle valve 23, and controls it by the operating range to which the inhalation-of-air 
throttle valve 23 is controlled according to operational status, for example, EGR is performed in a slowdown 
fuel cut field to open the inhalation-of-air throttle valve 23. 

[0063] The flow chart of drawing 5 explains an example of control by the above-mentioned control means 
40. 

[0064] If processing of this flow chart starts, first, by step SI, the output of engine-speed Ne, the accelerator 
opening Accel, fuel oil consumption, engine temperature (engine-cooling-water temperature), charge 
pressure (MAP) Bst, and an intake air flow sensor 21 etc. is read, it is continuously judged at step S2 
whether it is slowdown operational status, and if it is slowdown operational status, it will be judged whether 
it is in the slowdown fuel cut field D at step S3 further. 

[0065] It is judged whether when it is in the slowdown fuel cut field D, it is in the high revolution field in 
this slowdown fuel cut field D by step S4, and when that judgment is YES, it is judged for engine 
temperature at step S5 whether it is an engine elevated-temperature condition beyond a predetermined value. 

[0066] When it is in the high revolution field in a slowdown fuel cut field and is in an engine elevated- 
temperature condition, while the variable wing 8 of VGT5 is made into a close by-pass bulb completely, 
EGR 12 is considered as full admission, and the inhalation-of-air throttle valve 23 is considered as full 
admission (steps S6, S7, and S8). When it is in low and a middle turn field in a slowdown fuel cut field, 
when engine temperature is lower than a predetermined value, while the variable wing 8 of VGT5 is made 
into a close by-pass bulb completely, the EGR valve 12 is made into a partial gate opening, and the 
inhalation-of-air throttle valve 23 is considered as full admission (step S9, S10, SI 1). 
[0067] In addition, VGT5, the EGR valve 12, and the inhalation-of-air throttle valve 23 are controlled 
except a slowdown fuel cut field according to operational status etc. at step SI 2. While air flow feedback 
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control and charge pressure feedback control are performed as mentioned above in the partial load region B, 
the inhalation-of-air throttle valve 23 accepts the need. For example, a rat tail, In an idle operating range, 
while open and the variable wing 8 of VGT5 are made close, the EGR valve 12 While close and the 
inhalation-of-air throttle valve 23 are made [ the inhalation-of-air throttle valve 23 ] open for the EGR valve 
12 in a rat tail and a heavy load field if needed, the variable wing 8 of VGT5 is a low revolution side, and it 
is closed, and is controlled to be a high revolution side and to be opened. 

[0068] According to the equipment of these above operation gestalten, by opening the inhalation-of-air 
throttle valve 23, while the EGR valve 12 is closed and EGR is stopped so that in favor of the improvement 
in an output, and opening the variable wing 8 of VGT5, too much exhaust-gas-pressure lifting is avoided, 
and a surging is prevented in a high revolution heavy load field. And in the high revolution heavy load field 
where exhaust air energy is large, the high supercharge engine performance is obtained in the condition that 
the variable wing 8 was opened. Moreover, in a partial load field, while the opening of the EGR valve 12 is 
controlled by air flow feedback control so that the amount of EGR(s) and new air volume serve as an air- 
fuel ratio which is adjusted moderately and can reduce NOx and a smoke, the variable wing opening of 
VGT5 is controlled by charge pressure feedback control so that moderate charge pressure is obtained. 
[0069] Although exhaust air energy will decrease with lowering of a load if slowdown actuation is 
performed from such a high revolution heavy load field C and the partial load field B, especially exhaust air 
energy will decrease rapidly by suspending fuel supply if it shifts to the slowdown fuel cut field D, lowering 
of charge pressure is controlled by closing the variable wing 8 of VGT5 in this case. That is, with the 
equipment of this operation gestalt, although a variable wing 8 is generally opened in a high revolution field 
as control of VGT5, even if it is a high revolution field, by closing a variable wing 8, supercharge 
effectiveness is raised, lowering of a supercharge operation is controlled to reduction of exhaust air energy, 
and lowering of charge pressure becomes loose in the fuel cut field D. 

[0070] Moreover, by being opened selectively at least, when it is in a fuel cut field, the EGR valve 12 is 
adjusted so that exhaust gas pressure may not go up too much in the condition that the variable wing 8 of 
VGT5 has closed. That is, although exhaust gas pressure becomes easy to go up by closing the variable wing 
8 of VGT5 since there are comparatively many flow rates of the gas (air) discharged by the flueway from an 
engine in a high revolution side even if it is a fuel cut field, by opening the EGR valve 12, a part of gas 
which flows a flueway is missed by the EGR path 1 1 , and too much lifting of exhaust gas pressure is 
avoided. Furthermore, since the gas which flows from an engine 1 to a flueway 3 at the time of a fuel cut is 
new mind, when this new mind flows back to the inhalation-of-air path 2 through the EGR path 1 1 , EGR 
cooler 29 interposed all over the EGR path 1 1 or this path and the operation which cools the surge tank 24 
grade of an inhalation-of-air system are also acquired. 

[0071] By controlling the variable wing 8 and the EGR valve 12 of VGT5 in this way at the time of a 
slowdown fuel cut, acceleration responsibility is raised at the time of the re-acceleration to which 
acceleration actuation (accelerator treading in) is performed from the slowdown fuel cut field D, generating 
of a smoke being controlled. That is, since an EGR valve is opened and the EGR system and the inhalation- 
of-air system are cooled during the slowdown fuel cut while charge pressure is promptly raised at the time 
of re-acceleration, since the variable wing of VGT is closed and lowering of charge pressure is controlled 
during the slowdown fuel cut, at the time of re-acceleration, temperature of inhalation of air is made low and 
the consistency of inhalation of air is raised. The charging efficiency of the new mind at the time of re- 
acceleration is raised, fuel oil consumption is increased by these operations, generating of a smoke being 
controlled in connection with it, and the acceleration engine performance is raised. 

[0072] In the example shown especially in drawing 5 , while the variable wing 8 of VGT5 is made into a 
close by-pass bulb completely in a slowdown fuel cut field, exhaust gas pressure, a cooling operation, etc. 
are appropriately adjusted by controlling the EGR valve 12 according to an engine speed and engine 
temperature. That is, at the time of the engine elevated temperature in the high revolution field in a fuel cut 
field, since it becomes easy to cause the consistency lowering (decline in a charging efficiency) by an 
intake-air temperature becoming high at the time of re-acceleration while exhaust gas pressure becomes easy 
to go up, the operation which controls exhaust-gas-pressure lifting, and the operation which cools an EGR 
system and an inhalation-of-air system are raised by considering the EGR valve 1 2 as full admission. 
Moreover, even if it is a time of being in low and the middle turn field in a slowdown fuel cut field, and a 
high revolution field, when engine temperature is low, by making the EGR valve 12 into a partial gate 
opening, the gas missed from a flueway 3 at the EGR path 1 1 is lessened compared with the time of the 
engine elevated temperature in the high revolution field in a fuel cut field, and the operation which controls 
charge pressure lowering is raised. 
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[0073] Moreover, it is avoided that the inhalation-of-air throttle valve 23 bars a supercharge operation by 
considering the inhalation-of-air throttle valve 23 as full admission in a slowdown fuel cut field, or the MAP 
between the compressor 6 of a turbosupercharger 5 and the inhalation-of-air throttle valve 23 rises too 
much, and causes a surging. 

[0074] In addition, although the variable wing 8, the EGR valve 12, and the inhalation-of-air throttle valve 
23 of VGT5 may be controlled as control at the time of re-acceleration according to the operational status 
after acceleration, in order to make [ many ] new air volume and to aim at smoked reduction and 
improvement in the acceleration engine performance, considering as full admission is desirable [ the EGR 
valve 12 / a close by-pass bulb completely and the inhalation-of-air throttle valve 23 ]. 
[0075] Drawing 6 shows another example of control by the above-mentioned control means 40 with the 
flow chart. In this flow chart, the judgment of whether to be in the slowdown fuel cut field in step S23 in the 
case of being the input of the various signals in step S21, the judgment of being a slowdown at step S22, and 
a slowdown is the same as that of steps SI -S3 of drawing 5 . 

[0076] When it is in the slowdown fuel cut field D, it is judged for supercharge effectiveness at step S24 
whether it is max. The above-mentioned supercharge effectiveness is searched for from the map set up 
beforehand according to a MAP and an inhalation air content. 

[0077] If the above-mentioned supercharge effectiveness does not serve as max, the variable wing 8 and the 
EGR valve 12 of VGT5 are controlled at a drawing side, respectively. When a slowdown is performed from 
the condition that get it blocked, for example, the variable wing 8 and the EGR valve 12 of VGT5 are 
opened to some extent by feedback control in the partial load field, supercharge effectiveness is raised by 
the variable wing 8 and the EGR valve 1 2 of VGT5 being controlled at a drawing side, respectively. In 
addition, after making the variable wing opening of VGT5, and the opening of the EGR valve 12 into 
predetermined initial value, you may make it extract gradually, when operational status changes to a 
slowdown fuel cut field rapidly from the heavy load field where the EGR valve 12 is closed. 
[0078] If it is judged that supercharge effectiveness became max at step S24, the variable wing opening of 
VGT and the opening of an EGR valve will be maintained. 

[0079] Except a slowdown fuel cut field, it is investigated whether the variable wing 8 of VGT5 and EGR 
valve 12 grade are controlled by step S29 according to operational status, for example, operational status is 
in which field among the partial load field B in drawing 4 , the heavy load field C, and an idle operating 
range A, and control according to it is performed. 

[0080] In addition, although control of the inhalation-of-air throttle valve 23 is not shown in drawing 6 , it 
considers as full admission like the example of drawing 5 at the time of a slowdown fuel cut, and when EGR 
is performed in the other field, it is extracted if needed. 

[008 1 ] Since according to control of such this operation gestalt the opening of the variable wing 8 of VGT5 
and the opening of the EGR valve 1 2 are controlled so that supercharge effectiveness serves as max when it 
becomes a slowdown fuel cut field, even if exhaust air energy decreases rapidly by the slowdown fuel cut, 
lowering of charge pressure is suppressed as much as possible small. Therefore, charge pressure going up 
promptly and generating of a smoke being controlled by the increment in new air volume, fuel oil 
consumption is increased at the time of the re-acceleration from a slowdown fuel cut field, and the 
acceleration engine performance is raised to it. 

[0082] In addition, although it is made to perform control which extracts the variable wing 8 and the EGR 
valve 12 of VGT5 in the slowdown fuel cut field D in each example of drawing 5 and drawing 6 until the 
control which opens the EGR valve 12 selectively at least, or supercharge effectiveness serves as max, while 
closing the variable wing 8 of VGT5, it may be made to perform such control at the time of slowdown 
operation also except a slowdown fuel cut field, that is, at the time of the engine slowdown from the owner 
load operating range by which the variable wing 8 of VGT5 is opened at least selectively Although there is 
an inclination for exhaust air energy to decrease rapidly by lowering (reduction in fuel oil consumption) of a 
load even if it is a slowdown (slowdown with the engine with which the slowdown or fuel cut in fields other 
than a slowdown fuel cut field is not performed) in the fuel-supply condition by controlling a variable wing 
8 and the EGR valve 12 to raise supercharge effectiveness at the time of such an engine slowdown, lowering 
of charge pressure is controlled and charge pressure lifting at the time of the re-acceleration immediately 
after a slowdown is sped up — things — ** 

[0083] Moreover, since there is little displacement compared with a high revolution field, while an engine 
speed carries out close actuation of the variable wing 8 of VGT at the time of an engine slowdown in the 
number field of low engine speeds thru/or middle turns below a predetermined value, you may make it 
control the EGR valve 1 2 in the clausilium condition. 
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[0084] Thus, the flow chart of drawing 7 explains the example in the case of controlling. 
[0085] If processing of this flow chart starts, first, by step S31, signals, such as engine-speed Ne, the 
accelerator opening Accel, and fuel oil consumption, will be read, and it will be continuously judged at step 
S3 2 whether they are low engine speeds with an engine speed Ne lower than a setting-out engine speed 
thru/or a middle turn field. When an engine speed Ne is lower than a setting-out rotational frequency, it is 
step S3 3 further, for example, it is judged by the reduction degree of the accelerator opening Accel or target 
torque etc. being investigated whether it is an engine slowdown condition. 

[0086] When an engine speed Ne is judged in a field lower than a setting-out engine speed to be an engine 
slowdown condition, even if air flow feedback control of the EGR valve 12 is performed till then, the 
feedback control is suspended, clausilium of the EGR valve 12 is carried out (step S34), and even if charge 
pressure feedback control is performed till then, the feedback control is suspended, and close actuation of 
the variable wing 8 of VGT5 is carried out (step S3 5). 

[0087] Then, it is judged from a slowdown judging at step S36 whether it is less than predetermined time, 
and if the judgment is YES, it will be judged for fuel oil consumption at step S3 7 whether it is beyond the 
set point. When a judgment is NO at this step S37 (i.e., when it is in the slowdown status with less fuel oil 
consumption than the set point within predetermined time from a slowdown judging), and processing of 
return and steps S35-S37 is repeated by step S35, close and the variable wing 8 of VGT5 are maintained for 
the EGR valve 1 2 by the close condition. 

[0088] If the judgment of step S37 serves as YES, while the feedback control of the EGR valve 12 will be 
resumed at step S38, it is judged at step S39 whether the real charge pressure Bst is larger than the target 
charge pressure Bstsol. When a judgment is YES at this step S39 (i.e., although fuel oil consumption 
became beyond the set point from the slowdown judging within predetermined time, when the condition that 
the real charge pressure Bst is larger than the target charge pressure Bstsol is continuing), and processing of 
return and steps S35-S39 is repeated by step S35, the variable wing 8 of VGT5 is maintained by the close 
condition, feedback of the EGR valve 12 being resumed. 

[0089] When re-acceleration is performed within predetermined time from a slowdown judging, target 
charge pressure becomes higher than real charge pressure, the judgment of step S39 serves as NO, and the 
charge pressure feedback control of VGT5 is resumed at step S40. 

[0090] Moreover, if predetermined time passes since a slowdown judging and the judgment of step S3 6 
serves as NO, both the feedback control of the EGR valve 12 and the charge pressure feedback control of 
VGT5 will be resumed (steps S41 and S42). 

[0091] In addition, when it judged that an engine speed was more than a setting-out rotational frequency at 
the above-mentioned step S32, or when it is judged at step S33 that it is except the time of a slowdown, it 
moves to step S43 and VGT5 and EGR valve 12 grade are controlled according to operational status, for 
example, if it is the partial load field B (refer to drawing 4 ), air flow feedback control of the EGR valve 12 
and charge pressure feedback control of VGT5 will be performed. 

[0092] When it changes into an engine slowdown condition from the condition that feedback control of 
VGT5 and the EGR valve 12 is carried 4 out in the partial load field of a low revolution thru/or a middle turn 
field, respectively according to control of such this operation gestalt, while close actuation of the variable 
wing 8 of VGT5 is carried out, the operation which controls lowering of the charge pressure at the time of a 
slowdown is further raised by carrying out clausilium of the EGR valve 12. Once it follows, for example, 
will be in a slowdown condition (condition that the accelerator was returned), in a low revolution thru/or a 
middle turn field like [ at the time of a gear change ], an acceleration response when re-acceleration 
(accelerator treading in) is performed in predetermined time improves substantially. 

[0093] Such effectiveness is explained concretely, referring to drawing 8 . Drawing 8 shows change of the 
charge pressure at the time of performing re-acceleration at the event of t2 after predetermined time, and an 
inhalation air content, after slowing down at the event of tl . Change of the charge pressure Bstl and the 
inhalation air content FA 1 which are shown in this drawing with an alternate long and short dash line is a 
thing at the time of carrying out feedback control of VGT5 and the EGR valve 12 as the example of the 1st 
reference, respectively also at the time of a slowdown, and since charge pressure Bstl and the inhalation air 
content FA 1 fall greatly at the time of a slowdown according to this example of the 1 st reference, lifting of 
charge pressure and an inhalation air content becomes slow at the time of re-acceleration. Moreover, change 
of the charge pressure Bst2 and the inhalation air content FA 2 which are shown in this drawing with a 
broken line is a thing at the time of closing only the variable wing 8 of VGT5 as the example of the 2nd 
reference at the time of a slowdown, according to this example of the 2nd reference, if compared with the 
example of the 1st reference, the charge pressure lowering at the time of a slowdown will be controlled, and, 
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as for a certain extent, lifting of the charge pressure at the time of re-acceleration and an inhalation air 
content will be sped up. 

[0094] Change of the charge pressure Bst3 and the inhalation air content FA 3 which are shown in this 
drawing as a continuous line While it is a thing in the case of being based on the variable wing 8 of VGT5, 
and control of this operation gestalt that closed both the EGR valves 12 at the time of a slowdown, and 
supercharge effectiveness is raised by a variable wing 8 being closed at the time of a slowdown according to 
this control The EGR valve 12 is closed, and even if it compares with the above-mentioned example of the 
2nd reference by supplying a turbine 7 through a variable wing 8, without exhaust gas being missed by the 
EGR path 1 1 , the operation which controls lowering of the charge pressure at the time of a slowdown and an 
inhalation air content is raised. Therefore, lifting of the charge pressure at the time of re-acceleration will be 
sped up, and lifting of the inhalation air content in early stages of acceleration (period of t2-t3) will be 
promoted substantially. 

[0095] And in a low revolution thru/or a middle turn field, there are few amounts of exhaust gas compared 
with a high revolution field, and also in the state of fuel supply, at the time of a slowdown, in order that the 
injection quantity may decrease and exhaust air energy may decrease, even if it closes both the variable 
wings 8 and EGR valves 12 of VGT5, supercharge effectiveness is effectively raised so that exhaust gas 
pressure may not go up too much extremely. 

[0096] Moreover, since the feedback control of VGT5 is resumed when set by the time predetermined time 
had passed since the slowdown judging, it is maintained at the condition that the variable wing 8 of VGT5 
closed, and lowering of charge pressure is controlled, when real charge pressure was higher than target 
charge pressure, target charge pressure goes up at the time of re-acceleration and it becomes high from real 
charge pressure, it is controlled so that real charge pressure follows promptly the target charge pressure at 
the time of acceleration. 

[0097] The flow chart of drawing 9 explains still more nearly another example of control by the control 
means 40. In this flow chart, the judgment of being an engine slowdown condition in step S53 in the case of 
being lower than the input of the various signals in step S51, a judgment lower than the setting-out engine 
speed in step S52, and a setting-out engine speed is the same as that of steps S31-S33 of drawing 7 . 
[0098] When an engine speed Ne is judged in a field lower than a setting-out engine speed to be an engine 
slowdown condition, even if air flow feedback control of the EGR valve 1 2 is performed till then, the 
feedback control is suspended, clausilium of the EGR valve 12 is carried out (step S54), and control of 
VGT5 is performed like steps S55-S57. That is, the first-order lag of target charge pressure calculates (step 
S55), according to the above-mentioned deflection, VGT control duty calculates that feedback control 
should be carried out so that the deflection of the first-order-lag operation value of that target charge 
pressure and real charge pressure may be lost (step S56), and this control duty is outputted to solenoid-valve 
26B for VGT actuation (step S57). 

[0099] Then, it is judged for fuel oil consumption at step S58 whether it is beyond the set point, and when a 
judgment at this step S58 is NO (i.e., when it is in the slowdown status with less fuel oil consumption than 
the set point), processing of return and steps S54-S58 is repeated by step S54. 

[0100] If the judgment of step S58 serves as YES, while a first-order-lag operation will be suspended (step 
S59) and control of VGT5 will be returned to the usual feedback control, the feedback control of the EGR 
valve 12 is resumed (step S60). t: 

[0101] In addition, the case where it is judged at the above-mentioned step S52 that an engine speed is more 
than a setting-out rotational frequency, when it is judged at step S53 that it is except the time of a slowdown, 
and when Although control of VGT5 and the EGR valve 1 2 is performed, for example, feedback control of 
VGT5 and the EGR valve 1 2 will be performed according to operational status if it is the partial load field B 
(refer to drawing 4 ) In this case, in the charge pressure feedback control of VGT5, it is used as it is, without 
carrying out the first-order-lag operation of the read target charge pressure (steps S61 and S62). 
[0102] When it changes into an engine slowdown condition from the condition that feedback control of 
VGT5 and the EGR valve 12 is carried out in the partial load field of a low revolution thru/or a middle turn 
field, respectively according to control of such this operation gestalt, While clausilium of the EGR valve 12 
is carried out, by performing feedback control of VGT according to the deflection of the first-order-lag 
operation value of target charge pressure, and real charge pressure It is controlled so that the opening of the 
variable wing 7 of VGT 5 becomes small compared with the case where it is based on the feedback control 
according to the deflection of target charge pressure and real charge pressure. 

[0103] Namely, when the quantity of fuel oil consumption is decreased at the time of a slowdown and 
exhaust air energy falls, while real charge pressure falls Although the opening of the variable wing 7 of 
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VGT5 will become large if target charge pressure falls rapidly with reduction of target torque, and feedback 
control according to the deflection of target charge pressure and real charge pressure is performed, since 
lowering of this target charge pressure is larger than lowering of real charge pressure Since change becomes 
slow, if the first-order-lag operation value of target charge pressure performs feedback control according to 
the deflection of this and real charge pressure, the opening of the variable wing 7 of VGT5 will become 
small. Therefore, when the variable wing 7 of VGT5 operates in the close direction at the time of a 
slowdown and clausilium of the EGR valve 1 2 is carried out by control like this operation gestalt, lowering 
of the charge pressure at the time of a slowdown will fully be controlled, and the increment in the charge 
pressure at the time of re-acceleration and an inhalation air content will be promoted. 

[0104] In addition, as for especially the VGT control at the time of the slowdown which is made to perform 
charge pressure feedback control, performing the first-order-lag operation of target charge pressure as 
mentioned above, it is more effective to carry out at the time of the slowdown made into a fuel cut 
condition. That is, since combustion gas is not discharged and it is not directly related to emission at the 
time of a fuel cut, even if it anneals target charge pressure and performs charge pressure feedback control, 
emission does not pose a problem. And the engine stability and re-acceleration nature at the time of a return 
in the fuel-supply condition will be raised by controlling lowering of charge pressure by target charge 
pressure being annealed in this way. 

[0105] The flow chart of drawing 10 explains still more nearly another example of control by the control 
means 40. In this flow chart, the judgment of being an engine slowdown condition in step S73 in the case of 
being lower than the input of the various signals in step S71, a judgment lower than the setting-out engine 
speed in step S72, and a setting-out engine speed is the same as that of steps S31-S33 of drawing 7 . 
[0106] When an engine speed Ne is judged in a field lower than a setting-out engine speed to be an engine 
slowdown condition, even if air flow feedback control of the EGR valve 12 is performed till then, the 
feedback control is suspended, EGR valve 12 clausilium is carried out (step S74), and the inhalation-of-air 
throttle valve 23 is closed (step S75). Moreover, the charge pressure feedback control of VGT5 is 
maintained (step S76). 

[0107] Then, it is judged for fuel oil consumption at step S77 whether it is beyond the set point, and when a 
judgment is NO at this step S77 (i.e., when it is in the slowdown status with less fuel oil consumption than 
the set point), processing of return and steps S74-S76 is repeated by step S74. 

[0108] If the judgment of step S77 serves as YES, the inhalation-of-air throttle valve 23 will be opened (step 
S48), and the feedback control of the EGR valve 12 will be resumed (step S79). 

[0109] In addition, when it judged that an engine speed was more than a setting-out rotational frequency at 
the above-mentioned step S72, or when it is judged at step S73 that it is except the time of a slowdown, 
according to operational status, control of VGT5 and the EGR valve 12 is performed, for example, if it is the 
partial load field B (refer to drawing 4 ), feedback control of VGT5 and the EGR valve 12 will be 
performed. 

[0110] When it changes into an engine slowdown condition from the condition that feedback control of 
VGT5 and the EGR valve 1 2 is carried out in the partial load field of a low revolution thru/or a middle turn 
field, respectively according to control of such this operation gestalt, While air flow feedback control is 
suspended and clausilium of the EGR valve 12 is carried out The inhalation-of-air throttle valve 23 is 
closed, and by performing charge pressure feedback control of VGT5 in this condition, it is controlled so 
that the opening of the variable wing 7 pf VGT5 becomes small compared with the case where charge 
pressure feedback control of VGT5 is performed, where the inhalation-of-air throttle valve 23 is opened. 
[0111] Namely, although the opening of the variable wing 7 of VGT5 will become large since target charge 
pressure becomes lower than real charge pressure if charge pressure feedback control is performed as 
mentioned above in the condition that target charge pressure falls and that both real charge pressure also 
falls and the inhalation-of-air throttle valve 23 is open in this case, at the time of a slowdown Since the 
pressure of an inhalation-of-air throttle valve lower stream of a river declines rapidly where the inhalation- 
of-air throttle valve 23 and the exhaust air reflux valve 12 are closed When charge pressure feedback control 
is performed based on this and target charge pressure considering the pressure of an inhalation-of-air throttle 
valve lower stream of a river as real charge pressure in this condition, the opening of the variable wing 7 of 
VGT5 will be made small. 

[0112] Therefore, when the variable wing 7 of VGT5 operates in the close direction at the time of a 
slowdown and clausilium of the EGR valve 1 2 is carried out by control like this operation gestalt, lowering 
of the charge pressure at the time of a slowdown will fully be controlled, and the increment in the charge 
pressure at the time of re-acceleration and an inhalation air content will be promoted. 
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[01 13] The configuration of the control means in the equipment of this invention etc. is not limited to each 
above operation gestalt, but can be changed variously, and explains the example of modification below. 
[01 14] ** Although charge pressure feedback control which controls the variable wing opening of VGT5 by 
the operation gestalt shown in drawing 3 etc. according to the deflection of target charge pressure and real 
charge pressure as control in the partial load field B by the VGT control means 42 is performed, it may be 
made to perform VGT opening feedback control as changed to this and shown in drawing 1 1 . 
[01 15] That is, in this example, it has the VGT opening sensor (variable wing opening detection means) 
which outputs the signal according to the opening of the variable wing 8 of VGT5, the various signals which 
include the signal of a VGT opening sensor at step S91 are inputted, a actual VGT opening (opening of a 
variable wing) is detected from the signal of a VGT opening sensor at step S92, and the target VGT opening 
according to operational status is computed at step S93. And the deflection of a actual VGT opening and a 
target VGT opening is computed at step S94, a PID value (proportion, an integral, derivative-control value) 
is computed according to the above-mentioned deflection at step S95, and feedback control by PID control 
is performed at step S96. 

[0116] When based on this example, in the partial load field B, a target VGT opening is set up according to 
operational status, and feedback control is carried out so that a actual VGT opening may turn into a target 
VGT opening. And supercharge effectiveness is raised when it shifts to a fuel cut field from such a control 
state, and the variable wing 8 of VGT5 is closed by a close by-pass bulb completely or the small opening. 
[0117] ** Although the EGR valve 12 is made into the partial gate opening in the example shown in 
drawing 5 when it is in low and the middle turn field in a slowdown fuel cut field, it is good also considering 
the EGR valve 1 2 as a close by-pass bulb completely in the low revolution field in a fuel cut field especially 
with few quantities of gas flow of a flueway. 

[01 18] ** Although the variable wing 8 of VGT5 is made into the close by-pass bulb completely in the 
slowdown fuel cut field in the example shown in drawing 5 , you may make it close a variable wing 8 even 
to a predetermined smallness opening in a fuel cut field that exhaust gas pressure should be adjusted 
moderately by the high revolution side with many quantities of gas flow of a flueway. 
[0119] ** Although the inhalation-of-air throttle valve 23 is considered as full admission in the slowdown 
fuel cut field in the example shown in drawing 5 , even if it extracts some inhalation-of-air throttle valves, 
don't cause inconvenience, such as aggravation of re-acceleration nature, and generating of a surging, at the 
time 0 f ****** to which a slowdown is performed gently. And if it controls to extract some inhalation-of-air 
drawing, it will become advantageous to installation of the gas from the EGR path 1 1 to the inhalation-of-air 
path 2 etc. 

[0120] ** Although it is a slowdown fuel cut field and the variable wing 8 of VGT5 and the both sides of 
the EGR valve 1 2 are controlled by the example shown in drawing 6 to raise supercharge effectiveness, it is 
also possible to control the EGR valve 12 so that supercharge effectiveness becomes high, maintaining the 
variable wing 8 of VGT5 at a fixed opening, for example, a close by-pass bulb completely. In this case, 
supercharge effectiveness is raised when an engine's low revolution side makes the opening of the EGR 
valve 1 2 small in a slowdown fuel cut field. 

[0121] ** Although an engine speed is controlling by each example of drawing 7 , drawing 9 , and drawing 
10 to close the EGR valve 12 while operating the variable wing 8 of VGT5 in the close direction at the time 
of the slowdown below a predetermined rotational frequency At the time of the slowdown made into a deed 
and a fuel cut condition in such control only at the time of a slowdown in the fuel-supply condition, while 
operating the variable wing 8 of VGT5 in the close direction, you may control to make the EGR valve 12 a 
partly open or full admission. 

[0122] If it does in this way, while lowering of charge pressure is controlled by the variable wing 8 of VGT5 
being closed, by opening the EGR valve 12, at the time of the slowdown made into a fuel cut condition, the 
new mind which does not contain combustion gas as mentioned above will flow back in an inhalation of air 
system through an EGR path from a flueway, the consistency of the new mind at the time of re-acceleration 
will be raised in the cooling operation by it, and the acceleration engine performance will be raised to it by 
these synergisms. Moreover, at the time of a slowdown in the fuel-supply condition, since the effectiveness 
that a cooling operation raises the consistency of the inhalation of air at the time of re-acceleration like [ at 
the time of a fuel cut ] is not acquired even if it opens the EGR valve 12, the operation which controls 
lowering of charge pressure will be raised by making it intensively sent to VGT5, without closing and 
exhaust gas being missed by the EGR path in the EGR valve 12. 

[0123] ** In addition to the control at the time of a slowdown in the field of drawing 7 , drawing 9 , low 
engine speeds as shown in each example of drawing 1 0 , or a middle turn, while operating the variable wing 
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8 of VGT5 in the close direction at the time of a slowdown in a high-speed region, you may control to open 

the EGR valve 12. 

[0124] 

[Effect of the Invention] In the turbo supercharged engine equipped with the exhaust air reflux path and the 
exhaust air reflux valve while this invention was equipped with the variable wing to which the exhaust air 
negotiation area to a turbine is changed, as explained above Since he is trying for control of the above- 
mentioned variable wing and an exhaust air reflux valve to raise supercharge effectiveness when operational 
status shifts to slowdown fields, such as a slowdown fuel cut field, at the time of a slowdown, rapid 
lowering of charge pressure can be controlled, charge pressure lifting at the time of re-acceleration can be 
sped up, and the acceleration engine performance can be improved. 

[0125] Especially, in the slowdown field in an engine high revolution field, if a variable wing is selectively 
opened for closing and an exhaust air reflux valve at least, since the gas of the surplus in a flueway will be 
missed by the exhaust air reflux path, even if a variable wing is extracted, the inconvenience that exhaust 
gas pressure goes up too much cannot be caused, and control of the sake on a re-acceleration disposition can 
be performed effectively. 

[0126] Moreover, when equipping the upstream of the exhaust air reflux path connection place of an 
inhalation-of-air path with an inhalation-of-air throttle valve, the effectiveness of raising supercharge 
effectiveness at the time of a slowdown, and improving re-acceleration nature by controlling to open an 
inhalation-of-air throttle valve with control of the above variable wings etc. at it is acquired effectively. 
[0127] Moreover, if it controls to carry out close actuation of the variable wing, and to close an exhaust air 
reflux valve at the time of a low revolution of an engine thru/or slowdown operation in a middle turn field, 
lowering of the charge pressure at the time of a slowdown can be effectively controlled by closing a variable 
wing and raising supercharge effectiveness in the condition of being sent to the turbine of a 
turbosupercharger through a variable wing, without exhaust gas being missed by the exhaust air reflux path. 



[Translation done.] 
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<9#2 3dS|»^ix, ^o, VGT 5<D»f&M&&Mfatl 

30 jg^tcilS S tit N O x ^U?^ ^e— ^ ^{S® U# ^5 
itt^S J: 9CEGR#l 2<Dfflm&Mffl£tiZ>k 1 1 

[0 0 6 9] roj; ?^ffi[sl<EnAWff«fiC^n^Ain 
««B*»fe|(B«|kfp3S«fTto*t* ^ *»©ISTl!:ffot# 

/ls*r—fci^mc$&'J?-tZ)fr, KDi^C, VGT 5 CO pj 

^t!8^i^n§^\ ^*JS^ffio^e-e^ii5[H] 

[0 0 7 0] lW7hS«Cfc5^l:EGR 
#1 2tt/>3i< t tS5^W^BB^*x-5-i:^J:!9, VG 

t 5 (D-^mm 8&m cx^^vtmxmEE&jtg- Lt^^ 
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EGR#l 2tfSBBa>*t5:iic<fc9, 

«WSEGRiiggl l^S6^*4x, SftEa>iB*tf> 

<£>#rSW s EGRiig&i l SriioTBR*iiK2«c:3iatSix 

EGRiiKi l^w^iiK^^^^tb 

fcEGR^ 7 — 5 — 2 9 , 4 
[0 0 7 1] «jt«S^y hS#t--(7)J: SCO 

^rfS8St;EGR#i 2is»j«i*ixar iK<fc 9, ffi 

* iz V G T Onl^g^^ IS b JxTiBi|&flE©<ftT* $ »IW £ 

R^ J ^PJ:^;^^ftal^tLTV^^^7)r^ S*Pi£«F^K«0 
ftS#fi< £jh/r««o**tfSiS5tofc*L5o m«bcofE 
fflt-J:«9. S*P5S^^»f«<D5te*3!i*d5iB«)e>tt, 
izm^^-f (DfttkAWm £ *tooKR»i»lt*3&sitlP 
Six, iPJSttfBasffifcfcftSo 
[0 0 7 2] i: < *cia 5 t^iM^m^ SMS^; ^ h 

#1 2d5^^^vigte»x^^^vffl«^Dr*j» 

S^iBWSfctt, £IU£^Ji#LB<4££<tt>tc x SAP 
^Oi£T) £rffl#B< *5:i^b, EGR#12tfi 
GR^Xt^K«^S:?&*pi-5f^ffli:^Si»e>ixS 0 4 

gr#i 2t>m#mBtt£tizzkiz£*)* $mm&3 

[0 0 7 3] (RAft «9 # 2 3 tt, tt£4B&;*7 5/ h 

[0 0 7 4] 44b\ SJPiS^*iJ»<b LT(i, *Pi£^<75 
ai^JKffi^lSCTVGT 5^S8, EGR#12S 

T^^~^{g;«xotj n igftffirRi±S:igsfc«>, egr# 
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[0 0 7 5] 0 6 Ji|5©J»^a 4 0(dJ:S*Jffll(7>glJ<7> 
[00 7 6] y HWDfc*5»^, 

[0 0 7 7] ±lBifl|&SJ!l**s*^:^:3&^oTV^/j^^ti^ti. 

VGT5(DnIfl8MEGR#l 2 ^-ttb-Ptttt 9« 
^y^9JW:J:otVGT5^S8RU«EGR# 1 

£\ V G T 5 O plf 1 8 ^t5E G R# 1 2 ^ t WtlS 

5<ffl^»JIW**L5:i^ia^**Si««)feixSo 4*3, 
EGR#1 2^^C^nT^5iSA^rffi«^e 5 Ma^ 

bmm^mcwmvtm&mfr^fcm&m\a^ v 

20 G T 5 (^pltlfMS^E G R# 1 2 ^BBft Srgff^iD 

Wttltd^, ]^I«oTV>< j:5fattJ:v\ 
[0 0 7 8] ^"ry^S 2 4Xi&^m^M±ktj:^tc 
Zk&mfe£tltl&. VGTOT^igiMr/EGR* 

[0079] wtmam* y h&i&£km*tt.* xryzrs 

2 9 XV GTS CO rT^S 8 RZfE G R# 1 2 tjftSSlEtt 

30 Tfi?tLZ> 0 

[0 0 8 0] 4*5, K«JR!9#2 S^fftW^o^Tte, 

[0 0 8 1 ] :<7)J: 5 4SH16^ffi<ofW«ltcJ;5i:x * 

mmn*y hsi^of^t, 5 

«t 5K1VGT 5cO«X^^8(7)^ff^OJEGR#l 2 60g| 

[0 0 8 2] 4*5, EI 5 , H 6 O#0tJT*fi. V G T 5 CO 
^S8SrKi:5<b t tl:EGR#l 2Sr^4< 4: 4>SfP 

GT5^tl8^l/EGR#l 2 SrjR5*JWSr, «iS 
so «tptcLTtJ:v\ o40, VGT 50bJ3ES8^^4 
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[0083] £7c, ^^iy>mmmm^muT<D^^ 

Mm-tZ>£?l<cLXh£\<\ 

[0 0 8 4] ~<d£ ?\cmwT%m&<DM{£m&m7<D 

[0 0 8 5] ~<D7u— Y<D®Mfr*? — h-T5 

/^*ac c e i N mnm^m^m^m^^ti. 

I^T^r^ys 3 2T^V> ? V[eie»N e /^i£5£[Hlijfc 

H £ b^^^S 3 3X\ m^T^±/i-m^Ac 
c e l h b< f*BH h/U^C0^>^^^f^-<^tb6r 

tx^^^^mmvzMfr&frtimfeZfaz. 

[0 0 8 6] ^^-^vinlte^N e ^K^IhJ^J: 9 fit^ 

^nt>tiX^^Xh^:<oy 4— h*'<y?mfflftWit£th 
X, EGR# 1 2dSH#Six 34) , 1 

i>Z<D7>(—h*'<y*fflm&#±£tlX. VGT5c7)pI 

^K8dSKf^ib$ixS (^r^S3 5) 0 

[0 0 8 7] Wt^X^i/^S 3 6t«|IJ^^pjfS 

ji ^^^s 3 7 r^^itfi^i^^aw-t^^ 

^M"9 , ^fy/S 3 5 — S 3 7<Dmm&mvj&£tiz> 

^ttCXV^ EGR#12^iIoVGT5^fS8 

[0 0 8 8] ^ry/S 3 7^fiJ5t^YE S t fctttf, 
*x-y^S 3 8tEGR#l 2<D7-<— K^^^fRW^ 
SPSttSt £ fcUl, *^*:/S 3 9TSgifi*&flEB s t 
a s B«iSiI££EB s t s o 1 J; 9:fc*^a^a>aM*J££ft 

tte^fctmms&B s t*saaifijf&ffiB s t s o 1 x 
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£KJ:tK EGR#l 2<d:7^- K'<s/*teSM£:}xo 

[0089] «5s*j*36*fe^3eftiBejirtic:sjpa*sfiffc 

^VGT 5©ilJ&JE7^— K^y^WWdSffHISttSo 
[0 0 9 0] «a*J3td*&9f3tWFlW39saiaL"t^ 
ry/S 3 6©*iJ3&dSNOfc*ai:, EGR#12(D7 

mm&thizwmztiz (^r^s4i, S42) 0 

[00 9 1] #*5, IM^f-yJS 3 2t*xy;/y|p]te 

^S3 3-C»i^tfc5: Ufc»&tt\ 
^7^/S4 3l^ot, VGT5MEGR#1 2f 

(0 4#B8) -e*)JltfEGR#12©x77P-7^- 

20 [0 0 9 2] ^©±5 4S***IB«)M»fcJ:4i:, ffi 
|e3^M4 3 [El^^^^AWM®^^V>TVGT 5R 
tKE G R# 1 2^-etU-?n7>f — K^y^*J»StuTV> 
SjR«^6^v^»a:R1l8i:*ofci:#, VGT5<D 
RT^»8dSEBf^»*^Si: k tl:EGR#i 2#H#£ 

[0 0 9 3] :^i5iM*, B 8 £#flg LooW 

«A£«*o£{fc*^LT^5 0 RHt- jSWH^i- 
USlBlCtVGT 5MEGR# 1 2 ZZft^ftiy 

#<teT-rafc«>, ?f*na«fKiai&ffiatf!ftAffl«[jio 
40 ±m*m<tez>o ^fc, iPiig^fifijt6T*-ria^ffiBst2s 

U ? ®A^fiFA20^>fb«, !S2#*«4: UT«iSl*^ 
VGT 50«T^M8(7)^^Pfll^/c:#^(D4>(7)T^i9, r. 

*f4«»l*<Dai&£EfiT36S»ft!l**bT, S^oaB§Oig|& 

[0 0 9 4] l^ia(C^j|6-e^-riaJ(&JEBst3X^KAffi«t 
*FA3^*<btt, «5SB#(CVGT 5 60pT^S8 k EGR 

so ^8 &m c btiz r fc -cia«&sa*^ii5«) ^tts ttt 
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Kl* EGR#1 2t>mCbtlX, M^^EGRiS 

tc^^^^r itcj: ±l5^2#%0iJi:Jt-<T fc« 
#>ib*b£ 0 Sot, WJBiS«P<OiajteJE(^±#^iS«)e> 

[0 0 9 5] tLt, (B;Ialte^M*lHlte««-Cttift|Hlte 

VGT5^X8tEGR#l 2 * i: 

*nlB C t t)»E#CilK±# Lil f 8 J: 5 ft r i ft* 

[oo9 6] »a*us^bgfs«rn*sgjiB^s* 
gts o pfjen 8 urn ctcvtntz.i%titixm£i±<Di&T 

JEJ: 9 i6< ftofci: tic VGT 5 <£>:7>f — K^y^»Jfl( 

J: 5WJ»*ii5o 20 
[0 0 9 7] ffl#p#IS:4 0(^J:5*Jffli^$ fe^JSUcoffil 

— ^-y — Mc&l^T, ^t^7°S 5 1 T*<7)#Siff A 

S 3 3 tiai«-c*>5 0 

[0 0 9 8] xy^y^N e ^^EfiftJ: «5 fi^ 

T, EGR#1 2 3&Sffl#§:h, (^r^S5 4) , J. 
VGT5^|«^T5/7 P S5 5-S5 7W<J;9lC 

i~-<< > ±IEffili^lSCTVGTffiiJtBlx^— 

£tl (^fy7 B S 5 6) , rcoffiljfflj^^.— ^VGT 

7)o 40 

[0 0 9 9] Wt^X*Ty7S 5 8 T^^«£tfias^ 
ffi«±^S^s*J^S^ KOXry^S 5 SX<DWfe 

[0 10 0] ^ry^S 5 8 0^YE S ifttltf, 
— »Cii*L«»*fltJhSttT (^T^SSQ) , VGT 

tC N EGR#1 2 07>f- \f'<y*m9t#m*£tl& 
{*"ry?S 60) 0 50 



[0101] fc*S, ±15^^ ty^S 5 2X=.>i?l/m%k 

^S5 3T®iS^W^*rfeS r tS:*iJSLfc4i-&tt, 
5HBtt*Krt;CT, VGT5RO ? EGR#l 2 C0$ijffil^ 

GT5WEGR#1 2^)7^- y ^ WW^frfctt 
5*5, r.Oig-giC, VGT 5^iglj|effi7>f— K^s/^fM 

S 6 2) 0 

[0 10 2] roJ:5ftSHffi^ffioftiJffli^J:St, (£ 
lHIte7!;M4 1 tHIte^coa5^W^^^c:^V^rVGT 5R 
XfK G R# 1 2^^:^^^^— K^5/^S«ffll$tLT^ 
S^^^^^v^^iS^^fto/c^t, EGR#1 
2i«BB#*^«i:i:t^, BWilttEO— fcaftttlM 
irHifijf&ff ir^<HH^lSCTVGT^7>f — K'<y^M 

^^cyh^^- hv^>^M^^<t^>»^^it^TVG 

[0103] MjS^^^HsfPgttfi^^s^ 
ttT#*^^^^— *SffiT-t"5 r A: J; 9 HiS^ffi^MS 

^ >r — hv< y ^ mm&n hvgts gq pt^h 7 cows 

— K'<y*fM««rfT;tli VGT 5 (7) ^TSS 7 
3>o N EGR#i 2^EH#**xSr ttdJ: 9, 

[0 10 4] ftjs, ±IEOJ: 5^B«iB*JEE^— ftilix 

t5»a«FOVGT»J«ifj:, sx htltttirS 

*t5«ifi^tT9r ir^J: oa*W-e*>So i"ft^, 

tbtbtiZ^k <tft£o 

[0 10 5] *J*i¥a4 0^J:«fW»<o*&fc*Jo« 

Sr. il 0(7)7P-f hCior^tS, 

f 1 ^— htC*3V^T. ^rs/^S 7 1 X<D&mit^<D 
At), ^y^fS 7 2X<DWtj£\B\fe%c£ OfiU^^Sd^ 

^^^«*ftHB^5*»02W3t«t^ [il7(7)^^^ys 3 1 
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-S3 3 tmrnx-hZo 

[0 10 6] a^S^ElHfcN e^R^leHEttJ: flffiV^ 
t\ EGR#12S#^tl (^rs//S7 4) , 

vGT5^iijf&jE^-<- v^ytmwtenmzfiz 

{^v-y-fS 7 6) 0 

[0 10 7] i^T^^S 7 7T«Wt^^S 

/S74-S7 eo^s^^D^^tt^o 

[0 10 8] ^^^^S 7 7CD¥U^YE S <t ftftfcf , 
®^&9#2 3^fPj^;ft (^T^S48) , a>o N E 
GR#1 2»7^- K^^/^SJ^^S53$tl5 
^8 7 9) 0 

[0109] JifE^^^^S 7 2 "TN^V-v^lHlfe 

^S7 3T^igB$^^fo5r bfrnfelstzm^tt, 

mmvtm^&zx, vGT5WEGR#i2oaw5 

GT5MEGR#1 2<D7^—b*'<v?m'MfcfTt>tl 

[oiio] z(dx ? tt^mmmm^mmiz x z> t . i& 

t/EGR#l 2^tl^ixy J — b*'<y?mm£tix\,^ 
tiZ>kkt>lc y K^R!5#2 3^i:5)^ ^o^if 

VGT 5<D®f£J£:7^— hV^^^fiJW^fT^n^r 
JE :7>r — K^^>y^*iJ^^^^tt^^<bit-<TVGT 5 
[0 111] f^fr^ miai^J:-5^M3S^tc^g^ 

^»9#2 3 $m\<^x\,^fcmxm£jE7 j — Y'<y? 

tz#>VGT 5<D~*I&m7 OBBS^^Tt < *otlS 9 

<nvtnxm^&v &Tffi<DjEt)&mm£i£k vx^tik 



24 

[0 113] **M^»«*-*5Jt5*J»#a^<30«fi)ctt 
[0 1 14] ®VGT*J»?94 2KJ;56B#;ftffif«« 

10 ^ ffl» Srfif 5 ± 5 ^ L T t J; v \ 

[0 115] r^J*X?tt, VGT5<7)«T^H 

8HIHft»m¥SI:) Mx, ^ry/S9K*VGTH 

9 2xvGTmj&^>-v<Dm^fabmm<DVGTmm 

ffilcj^C^:a«VGTBHftd s #ai$tL5 0 «t L"C, *x 
y*7S 9 4t«WVGTKi: ilVGTiS^i 

S96TPI DfflflCJ;5 7-f- y 2 IMflpasjSfTS 

[0 116] £<D0i]fc:J;<5»a\ »4M»W«*B"Ctt3I 
fi^I^JS 1 1 V G T iS^g^ § tit , IIOV 

GT»IIVGTiKt^5J:^:7^-KA7^ 

SJ$J£*xS 0 tit, roj: 5*«0»tttt^b«»*5/ 

i,<te'mmzfflcbti%^ k\z.&v^ i&n&%)m*mtb 

30 [0 117] ®i 5 «ft*R»#s/ 

rtwfi'tlil6«8{:*)5t$|:, EGR#12Sr3^ 

[0118] ®m 5 ^^-T0«jT*fl V G T 5 (7) »J^M 8 Sr 

« -e # m ii s& o # * m m & & ^ m 0 ah -cr* ft s k s n 

40 [0119] ®M 5 ^^-f0y-Cfi5R«jK *) # 2 3 ^®>S 

ixtf, EGRJiKi i^?>R«iiK2— o^f^oiMtA^ 
[0120] ©12 6 «ft*RJ|sF^ y hffi^ 

T% ia*&a**Bl*5J:5^VGT5(Opr^X8Xt^E 
GR#1 2 0^*-Sr©JffllLT^^d^ VGT5cDpT^H 
50 8«r— £Mffi, Plitf^Wi^too, EGR#12^ 
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mm\Zk\ EGR#1 2<7)3BS^/h$ <t^r tlC£ y 
[0121] ©17, IU9, mi 0<D&mT*fc, xyv? 

>®fcm^j£®m&&Tx*<DM,m&fi<c^ vgts^ 
mma*. vgt scD^ms^m^m^m^r^-^ 10 

[0122] r^i^mt, h^ffit^n 

zmMma*. vgt 5<D^ms^mchth^>^tx 
ms&ni&T&fbmzixzb t tic, egr#i2« 

t\ ^Mzxzftmtmxmmm^&ncDm^mtb 
hti. ^ftb(Dfam¥mxtom&m&mtbhthz> 0 * 

it, tf£Mm£tf:ffiiX(Di&mmcn. egr#12^|^ 20 

GR#1 2£BEC. *«^3ftSEGRiiK^JS^**t-5 

r vgt 5jc*it"»iciSe>ttS J: 9 Ct^^iC 

[0123]®17, 0 9, U 1 0 <D&m\z.7Flr £ 5* 

fcflOBr*-5 4: tt)(CEGR#l 2*i#t5J:9MJ« 30 
[0 12 4] 

[0 12 5] i<tC3i^^V<Oi>5BIte«J<6^*3^5«a 

<5 0 

[0126] *fc, *&^m&<D9mmmm&mi$tmffi<D 



fttSrtl^J:!), ifiili&SS*S:«i«)TSADiS*tS:lRlJ:i- 
[0 12 7] *fc, ^^^^{SlHlteTSM^lHlteffitac-e 

icJSds $ ft 5 r <t ft < rTJSEH L r # - rfifi&tifeo * 

[lasoffl^ftift^] 

[Ell] *»Wfc«SWW««*«*fc^— 

[El 2] ifii(S«|(D— LTC0VGT(C*5tt5^gE 

[El 3] x^yo^hn-;^^ h^IftW 

[S4] mmftn\cfcztcmm<Dfcfr<DWfcm&n\&ft 
&7j<i-mwmxtbz> 0 

[El 5] «a#*i:**tSVGT*oiWW^— «Sr*i-7 
[El 6] «iS^fctt5VGT^o#JW<^giJ^JSr^i- 

[El 7 ] «5£«F^*3tt 5 V GTWJiW £ b tCgiJ(O0iJ 
&7jk1r7u — ^-r— hXfe5 0 

[El 8] «^(cS*P^^^^ttfc4i^<7) N iAJ&ERtf 
[El 9] mj&ftfc&rtZVGT&<Dfflffl<D£b\z.&l<Dm 
[BlO] Kia^*5{t5VGTff<DSiJIBi^*fcgiJ<O^J 

[eii 1] vgtms7^ ? f&m<om*7F~ty 

[^-^colftP^] 

1 xy^yffi 

2 K^xiK . 

3 iMiiK 

5 *-#ifl*&« 

8 pj^m 

1 1 EGRiiK 

1 2 EGR# 

2 3 KftJR «9 # 

2 5 ®^J±^-fe>-^ 

3 0 ^y^n — /W^l^ y V 

4 0 ftijflp^® 

3 4 7K^ir>"^ 

4 1 EGR#ffl« 
4 2 VGTfflJ^P^IS: 

4 3 P^mSS 0 
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